The new pore fluid data comes from the Southeastern Mediterranean shelf (Site PC6-location: 32° 17.113,N 034° 44.620,E, water depth: 45m- Fig. DR .1 -See supporting online material for analytical methods): The sediment was sampled using a 6m long piston corer and sliced onboard. For methane measurements, ~2 ml of the sediment were taken immediately after slicing, using an edge cut syringe, inserted into a flushed argon bottle containing 5 ml sodium hydroxide (1.5 N), which was then sealed with a crimper. Pore fluids were extracted using a centrifuge flushed with nitrogen. Pore fluid sulfate was precipitated as barium sulfate (barite) using a saturated barium chloride solution. The barite was then washed with 6N HCl and distilled water. For the dissolved inorganic carbon (DIC) and δ 13 C DIC measurements the sample was filtered (0.45 μm) and transferred into a syringe. Based on the geochemical pore fluid concentrations, this site shows a distinct sulfate-methane transition zone at a depth of 3.6 m ( Fig. DR.2 ). In addition, the ratio between the depletion of sulfate and the dissolved inorganic carbon, as well as the change in calcium, magnesium and strontium at this site pore water, is -1.1 (Fig. 
.1: Map of the study area in a map of the Eastern Mediterranean region.
The dot and indicates the site location.
Analytical methods
Sulfate, calcium and magnesium concentrations were measured by inductivity coupled plasma-atomic emission (ICP-AES, P-E optima 3300) with a precision of 2%. DIC concentrations were measured according to the peak height and calibration curve on the Gas Source Isotopic Ratio Mass Spectrometer (GS-IRMS, Thermo) with an error of 0.2 mM. 1 ml headspace sample was taken from the crimped vial with a gas-tight pressure lock after the bottle was shaken vigorously. Methane was measured from the headspace on a Focus Gas Chromatograph (Thermo) with ShinCarbon column with precision of 2 μM L -1 . δ 13 C DIC was measured by a Gas Source Isotopic Ratio Mass Spectrometer (GS-IRMS Thermo, at Ben Gurion University) through a Gas Bench II (GBII) interface.
with an error of 0.1‰. 
Results
Figure DR Some of the specifics of this enzymatic model remain enigmatic which presents challenges for our numerical model. For example both sulfur and oxygen isotopes are partitioned during the various enzymatic steps with unknown kinetic and equilibrium fractionation factors. Here, we perform a carful sensitivity analysis, in order to deal with this uncertainty.
The assumptions in our model include ( Fig. S4 ):
1) The kinetic isotope fractionation between sulfate and zero-valent sulfur is 25±10 ‰ (Rees, 1973) 2) The kinetic oxygen isotopic fractionation is equal to 25% of the sulfur isotopic fractionation between sulfate and zero-valent sulfur (Mizutani, Y. and Rafter 1969) .
3) The kinetic isotope fractionation between zero-valent sulfur and sulfide is 25±10 ‰ (Rees, 1973) .
4) The isotopic composition of the disulfide was taken as the average value between zero-valent sulfur and sulfide. This is since each one of them contributes the same number of sulfur atoms to the resulting disulfide.
5) The sulfur isotopic fractionation between disulfide and sulfate is 15±15 ‰ (Böttcher et al., 2001 ).
6) The sulfur isotopic fractionation between disulfide and sulfide is -5±5 ‰ (Böttcher et al., 2001 ). Antler et al. (2013) [a] The number of analyses that were used for the linear regression.
[b] 'Black patch' in figure 1a.
[c] 'Gas seeps' in figure 1a.
[d] 'Estuary' in figure 1a.
[e] 'SMTZ' in figure 1a.
[f] MiE-methane-in-excess
[g] MD-methane-devoid The liner line is the 'methane-in-excess' line from figure 1.
